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I.3AT'AJIBHI BIJOMOCTI

Berynmauit icnMT Ha HaBuaHHA Ui 3700yTTS HAyKOBOTO CTYINEHs JOKTOp
¢inocodii 3a cneuianericTio G1«XiMigni TexHosoril Ta iHXKEHEpis» MPOBOIUTHCS
JUISL THX BCTYNHMKIB, SIKi MalOTh CTyneHb «Marictpa»*.

OcsiTHpo-HaykoBa mnporpama (OHII) «Ximiuni TexHosorii Ta iHxeHepis»
TpeThoro (OCBITHEO-HAYKOBOIO) CTyIeHs aokTopa (inocodii (OHIT PhD) sixnosinae
micii Ta crparerii KIII iM. Irops Cikopcbkoro, 3a SIKOKO CTPaTEridyHUM IMPIOPHTETOM
VHiBepcuTeTy € (QyHIamMeHTami3alis miaroroBku gaxisuiB. OcobnuBocti wmiei OHIT
BpaxoBaHI HUIAXOM OOpaHHSA BIANOBIIHMUX PO3AUIIB MPOrpaMH BCTYITHOTO ICITHTY.
ITpoBeneHHs BCTYNHOTO BUIPOOYBAaHHSI Ma€ BUSIBUTH PiBEHb MiITOTOBKH BCTYITHHKA
3 00paHoT I BCTYILY CHELIalbHOCTI.

[TuTaHHS BCTYNHOTrO ICHUTY MOAUSIIOTHCS Ha 10 po3aimis, sKi BiAMOBiNarOTH
HayKOBHM Crellianizallis BiAMoBiIHO:

1. TexHONOTris HEOPraHiYHUX PEYOBHUH.

2. TexHonoris BOJIOOYHIIIEHHS.

3. TexHomnorisi opraHiYHUX peuyoBHH.

4. TexHiuHa eTeKTPOXiMisl.

S. XiMivyHH#H omip MaTepiaiB Ta 3aXUCT BiJl KOPO3ii.

6. TexHomnoris momiMepHUX i KOMIIO3UUIHHUX MaTepialiB.
7. TexHoioris HEOPraHIYHUX KepaMi4HUX, CKIOKPUCTATIYHUX MaTepialiB Ta CKIa.
8. TexHosoris B’ soKy4HX MaTepialiB.

9.TexHooriss KOCMETUYHHUX 3ac00iB Ta XapuoBHUX J0OABOK .

10.TexHomOr1s1 POCITMHHUX MOJIIMEPIB.

OHII pisas PhD cknapaerscs B 00cA31 HaBYAJIBHHX MpOrpaM Uis BHIIHX
HaByanbHUX 3aknaiiB IV piBHs axpeauranii. MicTUTh cCHCTEMy TEOpPEeTHYHHX Ta
NPUKIAJHUX TIOJIOKEHb 3 XIMI4HOI TeXHOJOril Ta iHXeHepii, AKi JHO3BOJATH
INpeTeHJAeHTaM Ha 3000yTTs HayKOBOrO CTyNeHs HO0oKTopa (inmocodii onaHyBaTH
KOMIIJIEKC HEOOXITHUX 1 000B’A3KOBUX 3HAaHb, OCHOBHHMX TOHSTH Ta KATEropiii.

3aBaHHs BCTYIMHOrO BUIPOOYBaHHS CKIIANaeThCs 3 8 TECTOBUX 3aBlaHb Ta
IBOX MHTaHb PO3rOPHYTUX BiAmoBine#. Bcrymue BumpoOyBaHHS 31 CremiaJbHOCTI
IPOBOAUTHECS Y (OopMi ycHOro ex3ameHy. TpuBaiCTh MiArOTOBKH BCTYIIHHKA 0
BIJNIOBI/Il — TPH aKaaeMiuHi I'OJIMHH.

B OHII mporpamu HaBeJeHI TeMH pO3IiTIB, SKi CTOCYIOTBCS BHUKOHAHHS
3aB/laHb BCTYTHUX BUIIPOOYBaHb.

[Hdopmanis mpo mpaBwiIa NMpuUiloMy Ha HaBYaHHS Ta BHMOIH [0 BCTYIY 0
acIipaHTypd Ha HAyKOBO-OCBITHIO Tnporpamy «XiMiuHi TeXHOJIOril Ta iHKeHEepis»
HaBelleHO B posfini «Berynm mo acmipanTypu» Ha BeG-CTOpiHLI acnipadTypu Ta
noxkropanTypu KIII im. Irops Cikopcbkoro 3a mocunanHsaM https:/aspirantura.kpi.ua/,

*BignosigHo aon.2 Po3ainy XV 3akoHy Mpo 1Ly OCBITY 33 OCBITHLO-KBaNidiKaLiiiHUM piBHem cneujianicta
NPUPIBHIOETLCA A0 BULLOT OCBITU CTyNeHA maricTpa



II. TEMH, IO BUHOCSTHCSI HA BCTYITHE
BUITPOBOBYBAHHS

TEMA 1. Texnoaoris HEOpraniYHux pe4yoBHH
1.1. Kaacndikauia moaenei XTC

1.2.  XiMiKO-TeXHOJIOriuHi CHCTeMHM SK CYKyIHICTh B3a€MOTIOB'SI3aHHX MPOLIECIB.

1.3. 3HaueHHs KaTajdily

B ximiumili NpOMHMCIOBOCTI, €HEpreTHLi, IS 3aXHCTy HaBKOIHIIHBOTO
cepenosuma. OcHOBHI cTafii B KiHETHII IeTepOTreHHOTO KaTanizy. MoaemoBaHHA
KIHETHKM TETepPOreHHHX KaTaJiTHYHHX TMpoueciB. BHUMOTH [0 TNPOMHCIOBHX
karamizatopis.  T'onoBHI  ¢i3uKo-XiMidHI ~ XapakTEPUCTHKH  TPOMHCIOBHX
KaTasizaTopis. OCHOBHI METO/M NIPHTOTYBAHHS KaTali3aTopis.

1.4. Kaacudikauisi meToiB BUPOOHHLUTBA a30TY i BOAHIO

CuposuHa s a30THOI npomucinoBocti. Knacudikauis metoais BHpoOHHITBA
a30Ty 1 BOIHIO - OCHOBHMX JPKEpEJ CHPOBHMHM /Ul BUPOOHHMUTBA 3B'I3aHOrO a30Ty.
Bupo6uunTBo a3oTy. CyuacHi Metoan Qikcawii a30Ty: TepMiuHi Ta MIa3Mo-XiMiuHi
METOIM sl OJIEp’KAHHS OKCHMIB HITPOTCHY, €1eKTPOiOHi3aliiiHi METOIH, Jia3epHa
Ximig. MeTOIM OTPUMAHHA YKMCTOrO as30Ty. BHUKOPHCTaHHA METOAY TIIHOOKOro
OXOJIOUKEHHS TIOBITps i pekTH(ikanii MOBITPs 3 METOI0 OTPUMAHHS a30Ty. ['muboke
OXOJIO/UKEHHs ra3iB. TepMoaMHaMi4Hi OCHOBHM TEXHIiKM 3pilKeHHs rasis. Meroau
OTPUMAHHA HM3bKHX TemrepaTyp. TeopeTHuHi OCHOBH IpPOLECIB BHAIICHHS 13
MOBiTps KHCHIO, a30Ty Ta piakicHMX rasis. BupoOmuurso Boxuio. [Ipobnemu
CHPOBMHHM JUIs BUpPOOHWITBA BOJIHIO. BHPOGHHITBO BOJAHIO TNPH BHKOPHCTAHHI
ByI/JIeBOAHOT cupoBuHM. OTpUMaHHA BOAHIO METOAOM rasudikauii mMamMea.
Texnonoris rasudikanii namusa. OTpUMaHHA BOJHIO METOAOM  KOHBepCil
npupoaHoro rasy. TexHonoriudi cxeMu KOHBepCii mpupoaHoro rasy. EnekTpoximiuHi
METOAM OTpUMaHHS BoaHI0. [IpomucioBuil enektponis Boau. CuHTe3 amiaky:
KiHETHKa  TpolLlecy,  Karaji3aTopH. XapaKTepUCTHKAa  TEXHONOTYHHX  Ta
eHeproTeXHONOTIYHMX CXEM CHHTe3y amiaky. KoMIoHOBKa 00/1aqHaHHS, ONTHMI3aLis
TeXHOJNOriyHOro mnpoiecy. CHHTE3 MeTaHOTy. BHPOOHMLTBO HITPAaTHOI KHCIIOTH.
Di3nKko-XiMiduHi OCHOBH OKHCHEHHA aMiaky. AGcopOuis okcHaiB a3oTy. TeXHONOTiIHI
CXeMH BUPOOHHLITBA HITPATHOI KHCJIOTH.

1.5. BupoOHUUTBO CYJb(ATHOI KHCJIOTH

CupoBuHa, HeHOJiKH, eKomoris BuUpoOHHLTBA. TeopeTnuHi OCHOBM Ta
TEXHOJIOTIYHI CXeMHM BMpOOHUUTBA Cynb(paTHOI KHCIOTH. I[IpMHIMMIOBI MONOKEHHS
Teopii CTIMKOCTI CHCTEM 1 IapaMeTpU4HOI YyTJIMBOCTI Ta Il 3aCTOCYBAaHHA Y
TEXHOJIOT1] KOHTaKTHOI Cynb(paTHOI KUCIIOTH.

1.6. TexuoJorisi BHpOOHHITBA XJIOPOBOIAHIO TA COJISIHOI KHCJIOTH

BHPOOGHHUIITBO CHHTETHYHOT Ta PEaKTHBHOI XJIOPHIHOI KMCIOTH. YTHIi3allis
crionyk (Topy, SKi yTBOPIOIOThCS B BHPOOHHUTBI (POCHOPHHX KHCIOT, COTEH I
106puB, 11 ofepKkaHHs 6e3BonHOro GTOpHLY BOAHIO Ta GTOPUA- OihTOPHA aMOHifO.



TEMA 2. TexHoJiorist BOA0OYHIEHHS
2.1. OcHOBHI MOKA3HHKH SIKOCTI rOCMOAaPCHLKO-NMUTHUX TA TEXHIYHUX BOA

CaHiTapHO-€IIIEMIONIOTiYHA  XapaKTepUCTHKA JUKepesl  BOJOMOCTaYaHHA.
Hopmu sikocti muthoi Boau. Kiracudikamis IOMIlIOK BOAM Ha OCHOBI iX (a3oBo-
JCTIEPCHOI XapaKTepHCTHKHM., AHOMAIbBHI BIACTHBOCTI BOAM. THIIOBI TEXHOJIOIIYHI
CXEMH MIATOTOBKH ITMTHOI BOJH.

2.2. MeToau 3He3apakeHHsl MHTHOI BOAM

Hemomikn Ta TepeBarH pearcHTHHX, (i3MYHMX i KOMOIHOBaHMX METOMIB
3HEe3apakeHHs BOJIH.

2.3. Meroau ceamMenTauii, anaparypHue ogopMJieHHS

Tumu cnopya Uit OCBITJIICHHs BOAM  (BLACTIHHHKH, OCBITIIIOBAaHI,
TiIPOLHKIOHN).

2.4. lpouecu, 110 NpoTiKawTbL NpH 00podLi BOAH KOATYISIHTAMH

Teopis JIJIPO. Ilnaxu Ta crmocobu iHTeHcHOikauii npouecis koaryusuii.
Ierepokoaryisuis. OcobGimBocTi mnpomecy o0OpoOKM BOOM  KOAryJIsHTaMH 3
BallHYyBAHHAM BOJM. AnapaTypHe O(QOpPMIICHHS MPOLECIB KOAryJHOBaHHs JOMILIOK
BoaH. DIOKYIAHTH, iX 3aCTOCYBAaHHs [PH BHAANCHHI i3 BOAM KOJOIMHMX JOMIlIOK.
OpraHivyHi Ta HeOpraHi4Hi (QIOKYJISAHTH.

2.5. TexnoJoriuni 3acaau npouecis giorauii y Bogoniarorosui

OcHOBHI THITH O0JIaHAHHS, TEXHOJIOTIYHI CXEMH.
2.6. ®iabTpyBaHHS y Npolecax BOJOMIAr0TOBKH

®ineTpy 3 3epHUCTHM 3aBaHTaKeHHsAM. LIBuakicte (inbTpyBaHH:. PexuM
pobotn QinerpyBanHsa. OCHOBH KOHCTPYKIUIl Ta TEXHOJIOrIYHOTO pPO3PaxyHKY
¢bineTpiB.
2.7. AncopOuiiiHa TeXHOJIOTis B Mpolecax BOAOMIATOTOBKH

AacopGentu, Bumord a0 Hux. Kinmernka azcopOuilHux mpouecis. I3oTepma
agcopOuii. ByrmoBanus Boau, MeTa, oOmexeHHA. [Ipuknanm — oprasisauii
TEXHOJOTIYHUX CXEeM ancopOUiiHOrO O4MILeHHA BOAM. Perenepais cOpOEHTIB —
BHJIH, TIEPEeBark, HeJOIIKH.

2.8. MeToau onpicHeHHs Ta 3HECOJIEHHS BOH

loHHUI 0OMiH y Mpolecax BOJOMIATOTOBKU. TeXHOIOriuHi CXeMH Ta OCHOBH 1X
KOMMOHOBKA. ManoBiaxoani Ta 0e3BiIXOAHI CXeMH 10HOOOMIHHOTO 3HECOJICHHSA
soau. CyuacHi TexHOJOri4YHI ioHITOBI anapatu. Hemoniku meToxy.

2.9. MeToau aeioH3auii BOIH

MeMGpaHHi MMPOIECH B TEXHONOTT MiATOTOBKH BOIM Pi3HOTO MOXOKEHHS Ta
npusHaueHHs. Yisrpadinsrpauis. 3BopoTHnit ocMoc. Enextponianis. Teoperuumi
OCHOBH 3BOPOTHOTO oOCMOCY Ta enekrpoaianisy. IlpuHumnu anapaTypHOTO
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opopmienns, Tunu MmemOpaH. Ilepesaru Ta HEI0JIIKH METO/IB.
2.10. Bioximiyne ouHIIeHHA CTIYHHX BOJA

TeopeTHUH] OCHOBH, 061aCTh 3aCTOCYBaHHS. XapaKTepUCTUKA TEXHONOTTYHOTO
oGnagHaHHs aepoGHOTO, aHaepoOHOrO Ta KOMGOIHOBaHMX CcXeM GiOJIOriYHOrO
OUHILIEHHS BOJIM, 00aCTh 3aCTOCYBaHHS.

2.11. OkucHIOBAJIBLHI MeTOAN 00POOKH BOIH
XapakTepHCTHKA OKUCHHUKIB.
2.12. ExcTpakuiiiHi MeTOIM OYHIIEHHS CTIYHIX BOJL

O6macTe 3aCTOCYBaHHsA, NepeBard, HEJOMIKH. THIIOBI TEXHONOrIYHI CXeMH
OUYHMILIEHHS CTIYHMX BOJ BiJl TOKCHYHMX PEUOBHH: BAXKI MeTauH, HaTONPOLYKTH,
ITAP, docdaTu, HiTpaTH, OpPraHidHI PEUOBHHH.

2.13.111nsxu T2 cnocoOm yruaizauii Ta nepepo0KH BiAX0AiB BOA0OOYHILIEHHS

OCHOBHI TEXHOJOTiYHI mpolecH (i3MKO-XIMIiUHOI OYHMCTKM CTiYHMX BOJ:
ocBiTneHHs, (IIoTalis, aepallis, BIArOHKa 3 BOASHOIO TAPOI0, EKCTPaKIis, ancopouis,
ionamit 00omin. [IpuHIHIN Al

TEMA 3. TexnoJiorisi opraniuHux pe40BHH
3.1. OcHoBu cumeTpii Ta Teopii rpyn

[ToHaTTs cuMmerpii, Bu3HaueHHs cumetpil. Pome cumeTpii B XiMmil.
MareMaTHUHHIT amapaT cUMeTpii. 3aransHi BizomMocTi po Matpui. JIiniiHI onepamii
Haj MaTtpuLaMH. JleTepminanTu Ta 1X obuncnenHs. CneuiaabHi MaTpUI.

Bekrop, iforo HampsMok Ta aoBxkuHA. JIiHifiHI omepaunii Hamx BEKTOpPAMH.
ITpsMoKyTHA cucTema KoopanHat. CKauspHHil Ta BEKTOpHHE HO0YTOK BEKTOPIB.
[TepeTBOpEeHHs IPAMOKYTHHX KOOPAMHAT Ha myowuHl. I[TepeTBopeHHs MpAMOKYTHHX
KOOpAWHAT Yy mpocTopi. Marpuui nepexoais. Kyru Eiinepa.

Cucrema koopauHar. [IOHATTS Mpo elIeMEeHT Ta omnepaliro cuMeTpii. ToTokHe
nepeTBopeHHs. [l0BOpOTHA BiCh, MOBOPOTHI OCI KIHIEBOro Ta HECKIHYCHHOTO
nopaaky. Llentp iHBepcil Ta I3epKkanbHa IUIomIMHA. J[3€pKalbHO-TIOBOPOTHA
(HeBnacHa) Bick. Teopemu B3aemoyii enementis cumetpii. Homenknatypa B cumeTpii.
Cumpouika IlTordmica Ta 3HaAYEHHSA CUMBOJIB.

Kparni omepauii cumetpii. I'pynn cumetpii sk posain Teopii rpym. I'pyna,
nopsanok rpynu. [TousTrs ocoGnueoi ToukH. Toukosi rpymu. TaGnuui MHOXEHHS.
Kgaapar Keni. [eneparopu ta niarpynu. JoGyrok rpyn. Knacu rpyn. Bractusocti
KJIaciB.

HaiinpocTini TOYKOBI I'PYIH CHMETPIl G G5, IMuxnivni Toukosi 841 Cﬂ,
2

Cow ta G, JlienpanbHI TOYKOBI TPYITH D "y Dyi 1a Pi, Oco6musi Toukosi Tpymnu
I-}f, O, Oh

Cavra Door | Toukosi rpymu Bumoi cumerpii 1, Td,

aTOMHHX opOiTaneil.

s Iy, CumeTtpis



Bu3HaueHHS TOUKOBOi TIpylM CHMeETpii. AJTOPHTM BH3HA4Y€HHS TOYKOBOI
rpymu cumeTpii. [IpuKIaan MoseKyJ1, IO BITHOCATCA 10 PI3HUX TPYI CUMETPIL.

Matpuuna ¢opma 3ammcy omepauiii cumetpii. Tlonsrrs mpo Gasmuc.
MatpHuHHil 3amic NepeTBOpeHb CHMeTpii B JoBimbHOMY Oasuci. Isomopdism Ta
romMoMopdi3M rpym CUMETPIi.

[IpeacTaBieHHA Ta XapakTepH KiHLUEBMX rpyIm. [IOHATTS mpo NpeacTaBICHHA,
SKi MPHBOIATHCA Ta fAKi He MPUBOIATHECA. [IpuBenenns npencrasiens Jlema Ilypa.
TIpecTaBIeHHs UMKIYHUX TPYT Ta 00ya0Ba iX TabIMIb XapaKTepiB.

Hesupo/keHi Ta BUPOKEHI 3a cHMeTpicio mpejcrasnenss. [Ipencrasnenns,
SKi He TIPUBOAATHCS Ta Tabauui xapakrepiB. [ToOynoBa Ta BUKOPUCTAHHS TabIMIlb
XapaKTepiB /IS ONMCY CHMETPUYHUX BlacTHBOCTEH Mosiekymu. CumBonm ManikeHa.

Cumerpis Ta antucumetpis. XipanbHiCTh AK BIACTHBICTh  CHMETPIi.
Enanriomepn. [TonsipaicTs Mosekys1 Ta cumeTpis. I'pynosi opGitaini. TIpeacraBieHHs
rpyn uepe3 Oasuc aromuux opGiraseit. ITeperBopenns noaiGuocti. 3aranbHa
KOHIIEMIIisi OPTOrOHAJIBHOCTI.

CriiBBiIHOIIECHHA OPTOTOHANLHOCTI Y TPEACTABIEHHAX, AKI HE MPHBOAATHCS.
Bennka Teopema OpPTOroHanbHOCTI Birmepa Ta ii 3acTocyBaHHs. BH3HauCHHS Ta
BJIACTHBOCTi MPOEKIIIHMX oOrepaTopiB. AJanToBaHi 3a CHMETPI€K JIiHIMHI
KOMOIHaIIl aTOMHUX opOiTasiei.

3.2. OcHOBH MOJIEKYJISIPHOT CIIEKTPOCKOMil

[TonsitTst €JIEKTPOMArHiTHOTO BUIPOMIHIOBAHHS, BH3HAYECHHSA
enekTpomarnitHoi xBuii. KsauTyBanHs eHepril. EnexTpomardiTHHR CIEKTp Ta
criekTpaibHi  o6macti. IToxomkeHHst crmekTpiB. IIPHHIHMON KIacu4HOi Teopii
BUIIPOMIHIOBAHHS, TIOTJIMHAHHS Ta pPO3CiIOBAaHHA BUMpPOMiHIOBaHHs. KBaHTOBO-
MEXaHiuYHI OCHOBM TMOXOJ/uKeHHs crekTpiB. Habmmwkenns bopua-Onenreiimepa.
[IpuHIMIOBA cXeMa creKTpoMeTpa. PeecTpallis CrekTpis.

[IoHaTTs M[po MIKPOXBHWJIBOBY CHeKTpockomio OOepTaHHS MOJEKYIL.
O6Geprands Ta oOeprajbHa EHepris JABOXaTOMHMX MoJiekysl. KiracmyHa Mozenb
KOpCTKOro portatopa. KBaHTOBO-MEXaHIYHAa MOICIL JKOPCTKOTO  pOTaTopa.
3aceneHicTh PiBHIB Ta IHTEHCHBHICTE JIiHIil €I€KTPOMArHITHOTO CIIEKTPY.

Tennosuit posnoxin bonsumana. BupomkeHHs eHepreTHYHHX CTaHiB. BB
130TOMHOTO 3aMIILEHHs] HAa MIKPOXBHILOBHI criekrp. HexopcTkuii poraTop Ta HOro
cniekTp. baraToatomHi niHiliHI MonekynH. Monekylii THITY CHMETPHYHOTO pOTOpa Ta
X MiKpOXBMJILOBHIA CIIEKTP. MOIEKYJIM THITy aCHMETPUYHOIO pOTOpa. 3aCTOCYBaHHA
MIKpPOXBHJIBOBOI CIIEKTPOCKOIIT /UIi BU3HAUYEHHA T€OMETPUYHOI OyIOBH MOJIEKYIL
Edexr Illtapka Ta 10ro 3acToCyBaHHs.

IadpauepBona crekTpockomis. KomuBanHs okpemoro Tina. KomuBaHHS
ABOXaTOMHOI Monekynu. [IpocTuif rapMOHIYHHME OCLHMIATOP. AHrapMOHIYHHH
ocrmnsTop.  O6epronn. KonusaneHO-00epTanbHi NEpeXoAM Yy JIBOXaTOMHIH
Mmonekymi. KonmBansHO-00epTanbHHI CHEKTp OKCHAy Byriemro. [lopymeHHs
npurnmny bBopra-OmnenreiiMepa: B3aeMomis obepTaHb Ta KonuBaHb. KonnBaHH:
OaraToaTOMHHUX MOJIEKYIL.



OCHOBH Teopii HOpPMAIBHUX KOMMBaHb. CHMETpis HOpPMaJbHHX KOJHBaHb Ta
nmpasuia BigGopy. UMcao HOpMalbHMX KOJHMBaHb Pi3HMX THIIB cumerpii. ITpasnia
BinGopy mns cnektpis IY-normuuanns. O6epToHH i KOMOiHOBaHiI YacTOTH. Pe3oHaHC
®epmi. Brume oGepranns Ha GaraToaToMHi Monexkyind. JIHIAHI MOJEKyn:
napaje/ibHi Ta MEepneHAMKYIAPHI KonuBaHHs. BB AnepHOro cniny. Monekynu
THIIy CHMETPHYHOTO Ta acHMETPHYHOTO pOTOpa. 3acToCyBaHHS IH(pauepBOHOL
CTIEKTPOCKOIII].

CriekTpockomis  KOMGIHALIHHOTO ~pO3citoBaHHA CBiTIA@ Ta 1l  MOJCHE.
PeneiBchbke, CTOKCOBE Ta AHTMCTOKCOBE po3ciioBaHHA. IloNsApH30BaHICTH MOJIEKYII.
OGepTanbHi CMEKTpH KOMOIHAI[IHHOTO pO3CiIOBaHHSA I JIHIHHAX MOIEKYI.
O6epranbHi  cHeKTpH  KOMOiHalliffHOro  po3ciloBaHHSA  [UIA  MOJICKYJl  THITy
CHMETPUYHOro poTopa Ta Mosekyn iHmmx tumiB. Kommsameni cnextpu KPC Ta
TmpaBiiIa BiGOpY AA HUX. AKTHBHICTH KONMBAaHL B KOMOIHALIHHOMY PO3CiIOBaHHI.
OGeproHu Ta KOMOIHOBAHI YaCTOTH.

[onsipusanist B cnexrpax KPC. [lpupona mossipH30BaHOrO CBiTaa Ta CTYNiHB
nernonapusanii. KoluBanHA MOTEKYI THITYy CHMETPHYHOrO pOTOpa. Y3arajlbHEHHs Ha
{HIII THIH MOJeKysl. BH3HaueHHs CTPyKTypH MoKy 3a JaHumu [Y-crniekrpockomnii
ta cnekrpockonii KPC.

ENeKTpOHHI CIIEKTPU ABOXATOMHHUX MOJIEKyn. I'pyba KonmBajibHa CTPYKTypa:
nporpecii. IHTEHCHBHICTE KONMBalIBHHX crekTpi: mnpuHuun @Opanka-KonnoHa.
Enepris mucouiaunii Ta mpomyktH posmamxy. OOGeprambHa TOHKa CTPYKTypa
eIeKTPOHHO-KOJMBANBHNX MepexoniB. [IpaBmia Binbopy. [liarpama @oprpa.
[Ipeancouianis. J[BOXaTOMHI MOJIEKYJIH: BHCHOBKH.

EnekTpoHHi cTauu MojieKyin. 30y/keHHs Ta cuMeTpis. EnekTponHi nepexoau.
[x Turm. 36ymkeni cTanu Ta criekTpH jroMiHecueHIil. CHHIJETHI Ta TPUIUIETHI
30yKkeHi crand MoJiekya. Jliarpama S16/10HCEKOTO.

3.3. Crepeoximisi oprativyHHX CHoJyK

CrepeoximiuHi 0cOGIMBOCTI aTOMY BYIJICLIO | OCHOBHI CTEPEOXIMIYHI ABHILA.
Kondopmauis. Koudirypauis [iacrepeomepu. Enanriomepu. CrepeoxiMiuna
HOMEHKJIaTypa.

3aransHi METOIH OJEpKaHHs cTepeoizomepiB. CHHTE3H Ha OCHOBI MPUPOIHUX
ONTHYHO AKTUBHUX crionyk. Posuienenss pauemartis. KiHeTHUHE pO3IIEIIICHHS.

BusHaueHHsA MPOCTOpoBOi KoHpirypauii. BusHaueHHs KoHQirypauii -
miacTepeoMepiB, G-miacTepeoMepiB Ta eHaHTiomepiB. XimiuHa Kopensuis, hi3n4HI
METO/H, METOJl ONTHYHOTO MOPIBHAHHS, XIPOIITHYHI METO/IH.

CrepeoxiMis ankaHiB Ta iX noxiguumx. Hacuueni aumuMkIiyHi MOJEKYIH 3
TMOJIAPHUMH 3aMiCHUKaMH 200 NaHKaMH. AHOMEPHHUIT €eKT.

CrepeoxiMis nMKI0anKaHiB Ta iX NOXigHMX. BcraHoBneHHs KoHdirypamii
3aMilIEHHX HUMKTIYHUX CrodykK. MeToau, sSKi OCHOBaHI Ha CHMeTpii, (Qi3UYHHX Ta
XiMiUHHX BracTHBOCTAX. Kopensuiitai Meromn. CTIKiCTP LMKITIYHAX MOJIEKYIL
JlerkicTs mUKmizamii, sk GyHkuia po3mipis unkay. Edexr Topna-luronabaa, nmpasuia
bonnayina.



CTepeoxiMisi CTIONYK i3 KpaTHHMH BYTJICLb-BYTJICLEBUMH 3B’sI3KaMH.AJIKCHH,
LMKJIOQJIKeHH, IIMKJIOOKTAaTETPAEHH, KYMYJICHH.

Crepeoximis apeHiB Ta rerepoapesiB. Iloxizui Oidenimy Ta iX aHanoru.
[uknohanu Ta aHca-crionyKH. [erilenu Ta cripankHi GeHaHTpeHH. AHYJICHH.

Crepeoximis azory. Oxcumm, asomeTHHH. ONTHYHO AKTHBHI MOXIAHI a30Ty.
AMian Ta 7x anagord. ['IIpoKcaMOBl KUCIIOTH Ta X aHAJIOTH.

Crepeoximis rerepouukiis. IlimepuanH, TiIpoBaHi XiHONIHH, TPOMAH,
OKCHpaHH, TeTparizpodypaHu Ta reTepOLHKIH 3 IBOMAa aTOMaMH KHCHIO.

Crepeoximisi eneMeHT-opraHiuHuX cromyk. IToximmi kpemniro. Konuemuis
ncernoobepranns, [loxiani ¢pocdopy, cipku, cronyku 6opy.

Crepeoximisi TPUPOAHMX CIONYK. Byrmesoau. AMIHOKHCIOTH, TENTHIH,
OLIKH, HYKJICTHOBI KUCIIOTH.

OcuoBu KkoH(opmauiiiHoro anamizy. Kondopmaiii aumkiIiyHUX MOJIEKYIL.
®i3nyHi TA CHIEKTPANbHi BIACTUBOCTI Aiactepeomepi i kondopmepis. Kondopmauii
Ta peakiiiina 3natHicTh. PiBusHus Yincreitna-Xonueca, npunumn Keprina-I'amera.

Kondopmaniiina noseginka UHKIUHKX cromyk. Iluknorekcan Ta ioro
noxiznui. Kondopmauii, ¢piznuni BIacTHBOCTI i peakiliiiHa 30aTHICTb.

XiponTnuni BaactusocTi. ONTHYHA AKTHBHICTH Ta aHI30TPOINHA pedpaKiis.
Jucnepcis onTHyHOro obepTaHHs. 3acTOCYBaHHS QHCIEPCii ONTHIHOro 0bepTaHHs i
KPYroBOTo JMXpoizMy. Beranosnens kondirypauii i xonpopmauii. Knacudikauis
xpomodopis. [IpaBuia cripaabHOCTI.

[HaykoBaHi aucnepeis onTu4HOro obepTanH i Kpyrosui auxpoisM. Kpyroeuii
AMXpOi3M  XipalbHHX  mojiMepiB.  3acTOCYBaHHA  ONTHYHOI ~ AKTHBHOCTI.
[onspumerpis. EMnipuuni npasnia i kopessiii. Po3paxyHok onTHYHOro o0OepTaHHs.
KonuBaiabHa ONTHYHA aKTHBHICTb.

3.4. Teopis XiMiKO-TeXHOJIOTIYHHX MpoueciB OTPUMAHHS OPraHiYHNX PeYOBHH

OCHOBHI THIH peakiiii HyK1eo(iTEHOro 3aMillleHHs! Y BiANOBIAHOCTI A0 THILY
cybeTpaTy Ta Hykneodimy. MexaHisM mnpsMoro 3amimeHHs. ExcnepuMeHTasbHI
nokasu peanizauii Mexanismy SN2. lonizauifiHuii Mexanism. Ponb po3uMHHHKA.
Cxema ViHcTeiiHa Ta i excriepuMeHTansHi noka3n. O6’eqHaHHUI MEXaHi3M 10HHUX
nap CHiHa.

[leperpynyBanus kapOokaTioHiB. HeomeHTuibHe meperpynyBaHHs Ta
meperpynyBanHa Barumepa-Meiiepseiina. ®akTopy, sKi BIJIMBalOTh Ha JIETKICTh
peakiii. [Teperpymysanus Jem’suoBa i Tiddero (peakuii amiparuunux amiHiB mif
niero azoructoi KuciaoTu). CKeleTHI neperpyryBaHHs KapOOKaTIOHIB, fKI MICTATH
TiIPOKCHIBHY IPYIY B 0-M0J0KeHHI. J(IEHOH-(pEHOMbHE MeperpynyBaHHs.

VyacTh 7- i G-3B’A3KiB B aHXiMEPHOMY CIPHsSHHI peakuii HyKIeo(QinbHOro
3amimenHs. Heknacuuni kap6okationu. [Ipo6iema HOpOOPHITEHOrOKapOOKaTIOHY.

AHXiMepHE CIpHAHHS CYCIAHIX TPYN B PeakUisX HyKIeO(iTBHOTO 3aMillleHHs.
Ieperpynnypanns  DaBopchbkoro  (MeperpyrnmyBaHHs — (-TaJOr€HKETOHIB B
npucyTHocTi ocHoB). Cxema MexaHizmy SNi.

CkeneTHi mneperpynysanns kapbenis. Ileperpymysannsa Bonbsda, cuntes
Apupra-Eiicrepra. T'omonorizauis ansaeriis i KeTOHIB,



IeperpynyBaHHa 3a yyacTio HitpeHis. [Teperpymysanus I'opmana, Kypuiyca,
Jlocens Ta llIminra. ITeperpymyBanus bekmana ta Barnepa-Meiiepseiina.

Cxema MmexaHnizmy eniminysanus ElcB. Opienrtanis C=C 3B’s3ky. lIpaBuio
Bpeara. Tlpaeuna 3aiieBa i Topmana. daxtopu, sKi BIUIMBAIOTh HA JIETKICTh
eJIMiHYBaHHS.

Peakuii ¢pparmenTanii. OCHOBHI THITH MeXaHi3MiB 3a 'poGoM. dpanromepHHii
edext. DparMeHTallis MOXIAHNX alaMaHTaHy.

Tepmiune (miponmitinune) eniminysanss. [lecTHieHTpoBHi MexaHi3M. Peakiis
Yyraesa (miponi3 kcanrtorenati). OpnepkaHHf ~ KCAHTOTEHATIB, MEXaHi3M,
cTepeoximia peakuii. [’ sTunenTposuit Mexanism. Peakiis Koymna Ta ii 0coGIMBOCTI.
CrepeoxiMis peakilii Ha MPHUKIAIl MOXIIHUX IUKIOTECKCaHY.

Peaxuii enextpodinsnoro mpuensanus no C=C 38’s3ky. 3arampHa cXema
mexanizmy. Ctepeoximisa peakuii. [{ukmiganii ioH GPOMOHII0 Ta eKCIIEpUMEHTANIbHI
J0Ka3u ioro icHyBanHs. Cxema OpoMyBaHHS HOPOOPHEHY.

Peaxiisi Cimonca-Cmita. Cxema MexaHi3My, CTEpeOXiMif 1 TpermapaTHBHI
acriekTd. Peakmii rizpokcuMepkypyBanHs. Cxema MeXaHi3My i CTepeoximisi Ha
MPUKIAAl NOXIJHUX LUKIOTEKCEHY.

EnokcuaysanHs oneQidis Hagkucmoramu. Cxema MexaHismy. Crepeoximis.
Oco6IMBOCTI eMTOKCHAYBAHHSA 0,B-HeHacHYeHHX KeTOHIB. EmokcnayBanns onedinis B
BIZCYTHOCTI KHCJIOTO CEpe0BHILIA.

Hykneodinsue npueaHanss 10 kapOoHinpHOI rpynu. IlpueaHants CHHUIBHOI
KHMCJIOTH, a30THCTHUX OCHOB Ta CIIUPTIB.

ANbIOJIbHA KOHAeHcallis, KucIoTHMI Ta JyKHUH KaTadi3. AHEIIOBaHHS 32
Po6inconom. Konaencauis J{ap3ana. Konnencauii Knsitsena i Jlikmana.

Konnenis apoMatigHOCTi. AHYJICHH. APOMaTHYHICTh B 3apsIKEHHX LUHUKIAX.
KonaeHcoBaHi apomMaTiyHi CUCTeMH. [ '0MOapOMaTHUHICTE.

CxeMa MeXaHi3My apoMaTHYHOrO eJeKTpOo(iIbHOro 3aMilieHHs. 3B 30K Mixk
CTPYKTYpOIO Ta peakiiiiHo 3aatricTio. HitpyBanus. ['anorenyBanHs. AJIKiTyBaHH
Ta auwwioBaHHA 3a @Opinenem-Kpadrom Ta cropiadeni peakuii. Enextpodinsue
3aMillieHHs 1HIIUX IpyI, KpiM BoaH!O. [nco-araxa.

Criiiki BinbHi pamukamn. CTpykTypa Ta NpocTopoBa OyaoBa paIvKaabHHX
inTepmeniaTis. KineTr4yni 0coGIMBOCTI NTAHLIOTOBUX PEAKLIH,

Peakuii BiIBHO-pagMKaNbHOrO 3aMimeHHs. ['amoreHyBaHHsi, OKHCHEHH,
3aMilleHHs 3a y4acTI0 apWIBbHMX paavKaliB. BHYTPINIHBOMONEKYISpPHI BiJIBHO-
pamukanbHi peakuii. Peakuis Topmana-Jlednepa. Peakuil ¢pparmenTalii paaukanis.

Peakwii BiTbHO-paJMKaILHOTO TpPHEAHAHHS. [IpHENHAHHA TaJOreHOBOJIHIB,
raJoreHMeTaHiB, MEPKAITaHiB Ta iHIIMX BYTJIEBOJIHEBHX PaIUKaliB.

3.5. Kinernka i TepMOANHAMIKA OPraHivYHOr0 CHHTE3Y

KiHeTHka NpOCTHX Ta CKIaJHUX OpraHigyHMX peakiii. MeToju OTpUMaHHS
KiHETHUHHX KPHUBHX.

XimiyHa KiHeTHKa, TIpsMa Ta 3BOPOTHA 3ajaya XimiuHoi kiHetHkH. OCHOBHI
noHaTTA Ta Gopmynn. EkcriepuMeHTaIbHI METOAM OTPHMAHHA KIHETHYHHX KPHUBHX.
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KiHeTrka TpOCTHX XiMiuHMX peakuiii. MeTonn BH3HAYEHHs MOPAIKIB XIMIYHHX
peakuiit. KineTnka cKIagHuX XiMIYHHX peaKiii.

BruB TeMnepaTypy Ha IIBHAKICTb XiIMiYHOT peakii.

JlomymmeHHs TpUHHATI AppeHiycoM TpH BHUBOAL PiBHsAHHA. PIBHAHHA
Appeniyca. Bumu AppeniycoBesknx rpadikie. Bix’emuuii - TemmepaTypHuM
KoeilieHT piBHAHHA AppeHiyca.

Teopii razodasnux peaxiiit. Teopist akTHBHHX 3iTKHEHb. Teopis akTHBOBAHOTO
komiuiekcy. KiHeTmuHuit i3oTonmHHMH  e(eKT. TepmoauHaMiuHi  (aKTHBALIiAHI)
napametpu AK. ITopiBusinusa piBHAHHA Appeniyca, TA3 1 TAK.

Peaxiiii B po3unnax. Oco6aMBOCTI MPOTIKAHHS PeaKiliii B po3uMHAX, MOPiBHIHO
3 razoBoio (aszoro. Kuitmnumit edext Ppanka-Pabunosnya. TA3 B posumHax,
piBrsanns Mensina-®broza. Kiacudikawis ximiunux peaxuiii 3a Ileppinom (mBraki,
HOpPMaJIbHI Ta TOBiNbHI). PiBHsnus Bpencrena — Breppyma. Brums ioHHOI cuin
po3unHy Ha mBKAKICTh peakuii. ConboBi epexri. IlepBunHHmit Ta BTOPMHHUIA COJIBOBI
eexty. PiBHsnHs B3aemoaii Mik aBoma ionamu. Teopis Jle6as-Xrokens. PiBHSAHHS
Kipkyna (B3aeMofis OWIONb-AMIONG). PiBHAHHA —B3aemomii Mk 10HOM |
HEHTPaNbHOK MOJIEKyJol0. BHIM KOpelsAUifHMX pIBHAHB 3 BUKOPHCTAHHAM
JieTEKTPUYHOI CTaoi.

3B’A30K MikK CTPYKTYypoKW i peakuiitHoro 3patricTio. IlpuHuun miHiffHOCTI
ginpunx enepriit (IIJIBE). PisusauHs miHiliHOCTI BiNBHMX eHepriil. PiBHSAHHA
lammera. piBHsiHHs Tadra. Koncrantu 3amicHmkis. BaratomapameTposi kopessiuii
[IJIBE. Metomonoris QSAR/QSPR/QSRR. Brsue karamizaTtopa Ha IIBHIKICTh
XiMiunoi peakuii. ToMOreHHHil, reTeporeHHui Ta fepMEHTATUBHUI KaTalli3

3.6. Ximiuni TexHoJ10rii opraniuyHux pevyoBuH

ITepBunHi Ta BTopuHHI mpouecu Hadronepepobku. TexHosorii TepMidHOro,
KaTaJiTHYHOTO KpekiHry Ta pudopminry Hadronpoaykris. KaramiTuysi mpouecu
OKHCHEHHsl eTeHy, nporneHy Ta OyTeHiB. [I[pOMICIIOBI MPOLIECH HA OCHOBI MPOMLIEHY.
TexHonorii OKMCHEHHs aikeHiB. Mertatesnc. KatamiTHiHi TEXHOJIOr] OKMCHEHHS
ankinapoMatvku., IIpoMHCIOBI TeXHONOTIl OTpUMaHHA KapOOHIIBHHX CIOIYK Ta
cruptiB. Texuonorii monimMepu3sanii B mpucyTHoCTi kaTanizatopis [luriepa-Hatra.
TexHosnorii  ankinmyBaHHs  apoMaTuyHux  cmoiayk. [IpomucrnosBuit  CHHTE3
AHTHOKCHIAHTIB Ta IHTI0ITOpIiB KOpo3ii. [[pOMHCIIOBI CHHTE3H HA OCHOBI IPHPOHOTO
rasy, CHMHTe3-ra3. 3acTOCYBaHHs KapOoriipaTiB Ta TPHIVIILEPHUIIB NPHUPOIAHOTO
MOXOMKEHHs] B SKOCTI CHPOBHHHOI 0a3 A TEXHOJOTIH IPOMHCIOBOTO CHHTE3Y
OpraHIYHUX PEYOBHH.

[IpoMucioBi mpomecH Ha OCHOBI OeHseHy. TexHonorii HITpyBaHHS Ta
cynbbyBanHs ITpoMuCIOBi mpoueck Ha OCHOBI TonyeHy. IlomiypeTtanu. IIpomuciosi
MpolLEcH Ha OCHOBI KcuieHiB. TeppedraneBa KHMCIOTa Ta MOJICTUIEHTEpedTanaT
IIpoMuCIOBi HpoOIecH Ha OCHOBI kupiB. JKUpHi Kuci0TH Ta ix moxigni. ITpommciosi
npornecd Ha ocHOBi kapGorizpartie. CymnepancopGentu. Ilpomucioi mpouecH
BupoOHuUITBA noiMepiB. Kartanizatopu [urnepa-Hartra
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3.7. CnexktpanbHa itenTHdiKanis opraHivHux CnoayK

CreKTp eNeKTPOMArHiTHHX KoJMBaHb. THIHM CHEKTPAJbHUX HOCHIUKEHD |
BIAMOBiMHI 1M [iamasoHM eIeKTPOMATHITHMX XBWIb EJEKTPOHHI  CIEKTpH
MOTVIMHAHHSA. 3aKOHH IIOTJIMHAHHSA CBITHAa. biok-cxemMa CIEKTpOMETpa  JUld
BuMiproBaHHs Y@ Ta BUIUMHX CIEKTPIB.

OcHoBHi xpomodopu. TepmiHoOrid, MOB’A3aHa 3 CMyramMu IOIITHHAHHA.
[lornMHAHHS BHIIPOMIHIOBAHHS AalKaHAMH, AJKEHAMH Ta Jl€HaMH, HACHYCHHUMHU
CNONYKAMH, 1[I0  MICTATH  TreTepoaToMi.  IIOrTMHAHHA  BHIPOMIHIOBAHHS
KapOOHITBHUMU CITOTYKaMH.

IIpasuna Bymeopaa-®isepa. CreKTpH apoMaTHYHHX CIOTYK. 3aCTOCYBaHHA
eJIeKTPOHHOI CIEKTPOCKOMIi: KiMbKICHWil aHaii3 cymimled, BCTaHOBIEHHs OyIOBH
CIIOJIYK, BH3HAYEHHS MOJIEKY/IAPHOI MacH CIIOJIYKH.

[HdpayepBOHa CIEKTPOCKOMis, OCHOBHI MOHATTA. Tumu KonuBanb. DakToOpH,
10 BM3HAYAIOTH KJIBKICT, MOMOKEHHS Ta IHTCHCHBHICTh CMyT moriaumHauHs B [4
criektpi. bok-cxema 14 cnexktpomerpa. Textika BuMipioBanns criekTpis. [ criekTpy
aJKaHiB, aikeHiB, apeHiB. IU CrEKTpH TiAPOKCHI-BMICHMX CIIOJNYK, KapOOHIIBHHX
CTIONYK, KapOOHOBMX KHMCJOT Ta iX MOXiAHMX, a30T- Ta CIPKOBMICHHX DEYOBHH.
3acrocyBanus [4 cnekTpocKomii.

Crextpockonis komOGiHauiiinoro poscisaus csitna (KPC). ®izuyni ocHOBH,
amapatypHe odopmiieHHs, ocobnuBocti Ta MoxuBocTi  KPC-criektpockormil.
3HaiioMcTBO 3 cnekTpodoTomerpamu st YD, uaumoi Ta [Y minsHok crekTpy.

®isuyHi OCHOBH  Mac-criekTpomeTpii.  Meroan  ioHizamii  MOJEKYII
(enekTpoHHHMiT ynap, (oToioHizauis, ioHi3auis Tmoziem, JasepHa AecopOuis,
GoMOapayBaHHS MIBUAKAMM aTOMamy, €JEKTpoCnpeii-ioHizauis Ta  XimiuHa
ioHi3amis). Brok-cxema Mac-CIIEKTpOMETpa €JIEKTPOHHOTO yaapy (CHcTeMa Hamycky,
{OHHE JUKepeno, INpPHCKOPIOBAY, EJIEKTPOCTATHYHMII  CermapaTop, —MAarHiTHH
aHaJi3aTop, CHCTEMa peecTpaLii CeKTpy).

Tunu ioHIiB, IO PEECTPYIOThCS MAc-CHEKTPOMETPOM. MeToan po3aiIeHHS
ioHiB (omHO- Ta mozBiiiHe (okycyBaHHs, KBaAPYMOJIBHI CEnapaTopH, Yac-TPOIITHI
cenapatopd. Po3minbpHa 34aTHICTE Mac-CIIEKTPOMETpA.

BusnauenHs OpyTo-(hopMynH 3a CHEKTPaMH HH3BKOI Ta BHCOKOI PO3ALIBHOI
3paTHOCTI. OCcOOIMBOCTI Mac-CEKTPIB Pi3HUX KJIaciB OpPraHiyHHUX CHOIYK (aIKaHH,
aJKeHM, apOMaTH4Hi BYIVIEBOAHI, CIHPTH, TAJOTEHONOXIJHI BYIJIEBOJHIB, €TEpH,
KETOHH, eCTepH, aMiHH, aMifH).

A30THE TpaBUIIO, TAPHO-EIEKTPOHHE MPABHIO. 3AKOHOMIDHOCTI IOSABH
MOJIEKYJAPHHX, (ParMEHTHHX Ta  IeperpynoBaHux ioHiB.  Xpomaromac-
crneKTpoMeTpist. 3HaHOMCTBO 3 Ta30-piAMHHMM XPOMATOrpaom 3 Mac-CeleKTHBHUM
IETEKTOPOM.

Slnepuuit MarmiTHWH pe3oHaHc. MarHiTHi BIaCTHBOCTI AaTOMHHX siZep.
[loBemiHKa TpPOTOHA B MAarHiTHOMy moJi. Po3mienneHHs piBHIB  eHeprii.
MakpocKonmiuHa HaMarHiueHicTh. YMOBH [OTJIMHAHHA sApaMH Pajio4yacTOTHOIO
BUTPOMiHIOBaHHA. XiMiyHe 3MilieHHs. MexaHi3MH €KpaHyBaHHA MAarHiTHHX szep.
3a1ekHICTh BEJIMUMHHI XIMIYHOTO 3MIlIIEHH BiJ] CTPYKTYpPH MOJIEKYJIN.
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CriiH-CITIHOBE PO3IIETJICHHS CUTHANiB mornuHanHsA. CTpyKTypHi (pakTopH, 1o
BU3HAYAIOTH BEIMYMHY KOHCTAHTH CIIH-CIIIHOBOTO pO3WIeMUIeHHs, XiMiYHa Ta
MATHITHA eKBiBAIEHTHICTb Aaep. CHeKTpH Nepiioro Ta BUIIMX MopsAakiB. Penakcauis
cminie. TloB3goskHA Ta nomepevna penakcauii. Slnepuuit edexr Osepxaysepa.
MeToaH AeKaILTiHTY aaepHuX criis. [Ipunaan ans sumiptosanns SIMP.

Iurepnperanis cnekrpis SIMP. 3mict cnextpy SIMP na simpax 1H. Kopensuii
6YIOBM CTPYKTYpHHX ()parMeHTiB MOJEKyJ] 3 XIMIYHHMH 3CyBaMM B CICKTpax Ha
sapax 1H. Kopemsiuii CTpyKTYpHHX (parMeHTIB 3 BUITIALOM CHTHAJIB B CIIEKTPI
[IMP.

AHai3 CIEKTPy YMCTOI CIONYKH 3 HE CIIBMaJarouMMM CHUTHAIIAMH. Amnarni3
CIIEKTPYy CHONYKM IO MICTHTh JOMIIIKM. AHani3 ckinagnux cnextpis IIMP.
Kopemsuis ximiuaux 3cysiB sgep 13C 31 CTPyKTypoio MOJICKYJIH. Amnaniz
BYIJICLIEBOTO CIIEKTPY CIIOIYKH.

Tepenecenns nonsipusaii. [Tocnigosuicrs DEPT. Penarysanms CreKTpis 3a
nornomoroto DEPT. Tenepauis asomipunx cmektpiB. COSY -cnekrpu. Meroxnku
sacHoani ma SIEO. Crextpockomis NOESY-2D. Tereposizepna KopelsuiiHa
CTIEKTPOCKOITiSL. I'eTeposiiepHabaraToKBaHTOBA KOpEJISILLIis HMQC.
Teteposnepuabaratoss’sszana kopemsiuis HMBC. CninbHe BHKOPHCTAaHHS METOZIB
HMQC/HMBC. OcobnuBocti BukopucTanHs crnekrpockomnii IMP na aapax 19F ta
31P.

TEMA 4. Texniuna eJekTpoximisi
4.1. TIoHATTSI MPO €JEeKTPOXIMIiYHY CHCTEMY
Cx1agoBi 9aCTHHH i MOXK/IHBI CTAHH €JIEKTPOXIMIYHUX CHCTEM.
4.2, Eaextpoximiuni peaxuii

3akonn Dapages. Buxin 3a crpymom. EnektpoBarosmii anamis Ta
KYJIOHOMETPIA.

4.3. PiBHoBara B po34HHAX eJEKTPOJIITIB

OCHOBHI TI0JI0’KeHHs Teopii enekTposiThuHoi aucouiauii. Bzaemonis ioHIB 3
PO3YMHHMKOM XiMi4HI MOTEHL{alH | aKTHBHICTH €NEKTPOJIITY Ta i0HIB B PO3YHMHAX.
Enepria combpatanii. Teopis kucmoT i ocHoB, PospaxyHOK eHeprii MiKIOHHOI
B3aeMOZIi 1 KoediuieHTiB akTHBHOCTI 3a [lebaem Ta ['TokkeseM.

4.4. HepiBHOBaKHI IBULIA Y PO3YMHAX €JEKTPOJITIB

MeToau eKCrepMMEHTaABHOrO BH3HAUCHHS €JIEKTPONPOBIIHOCTI PO3YUHIB
enexrponmiTie. Yucna mepeHocy Ta ioHHI pyxauBocTi. IlpaBuno Bambnena -
[THucapKeBCHKOTO.

Teopis enextponposignocti [le6as-Onsarepa. EnexTpompoBifiHiCTs IpH
BHCOKMX YacTOTaX 1 BUCOKHUX HAMPY>KHOCTAX €JIEKTPHYHOIrO MOJIA.

EKCTpeMyMH eNeKTPOINpOBIAHOCTI Ta iX 3B'SI30K 3 SBHIIAMM acoLiawil.
AHOMaspHA PYXJIUBICTE 10HIB.
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OCHOBHI 3aKOHH MoNekynapHoi audysii. IAndysis B po3duHax €IEKTPOIITIB.
Judysiiini moTeHmiagy, IX OMiHKa Ta METOIHU eliMIHYBaHHS.

4.5. Enekrtpoana piBHoBara

Meroxi BuMipioBanHs enektpopywiiinux cun  (EPC). 3s'ssok EPC
0GOPOTHOrO €TeMEHTY 3 KOHCTAHTOK) PIBHOBATH 1 3MiHOI0 i306apHO-I30TepMiuHOTO
norenuiany. PiBuanus I'i66ca-I'ensMroneina.

KoHnenTpaniitni nammrorn 3 mepeHocoM i 6e3 mepeHocy. 3acTOCYBaHHS
metoxy EPC juist BU3HaueHHs KOe(illieHTiB aKTHBHOCTI 1 YHCEI MEPEHOCY.

PiBusinust Heprcra., BojHeBa mikana eJIeKTPOAHMX MOTEHIIAIIB. CranaapTHi
enexTpoaHi motenuiany. Knacudikais enexrpoais. ITotenuiomerpis.

4.6. TMoxeiiinmii mwap i fioro 6yaosa

Ancopbuist i crpubkn motenmiany Mik ¢asamu. IToBepXHEBHil, 30BHIIIHIN
BHYTpilmHili norenuianu. EnekTpoximiunuii mnoTeHuian Ta yMOBM pPiBHOBAr
enexTpoxiMiunoi cucremu. PoGota Buxomy 1 peanphmit mortenuian. [anbBaHi- 1
BOJIBTa-TIOTEHII1aH.

MexaHi3M BHHHKHEHHS TMOJBIMHOIO e1eKTpMYHOro wapy. EnexrpoxaminspHi
gBUmAa. MeTOAM BUMIpIOBAaHHSI [OBEPXHEBOTO HaTAry. AjcopOuiiina ¢opmyna
Ii66ca. OcHOBHI pIiBHAHHS eleKTpoKaniaapHocTl. Po3paXyHOK TOBEPXHECBHX
Hankis. PiuanHHa Jlinnvana. EnekrpokaminspHi BIaCTHBOCTI  €JNEKTPOIIB.
Hynb0B1 TOYKH METaiB.

Bynopa nozgiiiHoro enextpuuHoro mwapy (teopii I'ensmronsua, I'yi-Hanmana,
[IItepna i Epema). Jlnckpetruii xapaktep crneudidHo agcopbosaHux ioHis. Metoau
pO3paxyHKY KOMIIOHEHTiB 3apsily 1 CTpuOKiB moOTeHUiany B MOABIHHOMY
enekTpuuHoMy mmapi.Teopist mozxBiiHOroO mapy npu anacopOuii OpraHivHUX PEYOBHH.
[30Tepma ancop6uii (Jlanrmiopa, @pymkina).

4.7. Tlonspmn3auisi i mepenanpyra

EnexTposHa monsipusaliis i nepeHanpyra. MeToiu BHMipIOBaHHS MOTEHLiaLy
eneKkTpoJa IMia CTpyMOM. [ anbBaHOCTATHYHHI 1 MOTEHLIOCTATHYHHI METOAH
BUBUEHHA monspu3aniiinux seum, Cramii enexrpoximiuxoi peakuii. IToHaTTst mpo
nimityrouy craziro. Knacudikauis nepeHanpyru.

4.8. Audysiiina kineTHKa

Po3mozin KOHLEHTpalii B MOrpaHHYHOMY IIapi 1 cramioHapHa audysis B
yMOBaxX TpPHPOAHOI 1 MPUMYCOBOi KOHBekIii. EdexTHBHa TOBIIMHA AUQY3IHHOrO
mapy. D'panuunuii ctpym. JudysiiiHa mnepeHanpyra npu po3psdi NPOCTHX |
KOMIUIEKCHMX 10HIB Ta IpH AHOAHOMY po3uMHeHHI Merany. OOepToBHMl AUCKOBHH
elekTpod. BoJbT-aMmepHa XapaKTepucTHKa 1 obopoTHuX cucteM. IloTeHiian
nmipxeuni. OwmiuHe mamigHs moTeHiiany B aundysidHoMy 1mapi. Kiacudna
nossiporpadis.
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4.9. Kinernuni 3akonomipHocTi cTajii po3psa-ionizauis

OCHOBHI pIBHSIHHA TEOpil CIOBIJIBHEHOTO pO3pALy. Teopis eIeMEeHTapHOTO
akty. CtpyM o6Mminy. Be3bap'epHuii i Ge3akTHBALIIHHUA PO3PSIIH.

Brime 6y10BM MOABIHHOTO €NEKTPHYHOTO APy HA MIBMAKICTH CTail po3psay.
PiBHsuns @pyMKiHa. 3aKOHOMIpHOCTI 3MilmaHol KiHeTHKM: AudysifiHa cragif i
CTals PO3PSLY.

4.10. KineTHka CKJIAIHUX eJTeKTPOXiMiYHUX peaKuii

EnexTpoXiMiuHi mpomecH, 10 YCKJIaAHEHI TOMOTEHHHMH 1 TeTepOreHHHMH
XiMiuapM# peakuismu. Kinmermunuil rpanmunuil cTpyM. MexXaHisM peakuii Ha
BOIHEBOMY €JeKTpoxi. BIUMB Marepiany enekTpoja 1 CKiagy po3dMHy Ha
TepeHanpyry npu BuieHHi BoaHi0. KiHeTnka BiIHOBIEHHS aHIOHIB.

Honspu3anis npu  yrsopenni HoBoi (asu. Iloepxnesa audysis mpu
enekTpoocamkenni Metanie, CymicHe BHJIUIEHHs MeTaniB i BojaHIO. Brums
IOBEPXHEBO-AKTMBHUX PEYOBMH HA MPOIEC eNeKTpoocaykeHHs meranis. Karoxue
OCaJDKEHHS CILIaBiB.

EnexTpoxiMiui peakuii 3 MOCIIZOBHAM IIEPEHOCOM JEKIILKOX €NEKTPOHIB.
[TopAaoK eNeKTPOXIMIYHHX peakiliil i cTeXioMeTpHYHE YHCJIO.

MexaHi3M KaTOIHHX i aHOJHMX pEakiii Ha KMCHEBOMY eleKkTpomi. Teopis
IPOLECIB EICKTPOXIMIYHOTO BiTHOBJICHHS 1 OKHCHEHHS.

Knacudikauis Kopo3iiHMX MpoLeciB 3a MeXaHi3MOM, yMOBaMH Iepeoiry,
XapaKkTepoM KOpO3iiiHMX pyiiHyBaHb. 3araqbHa XapaKTEPUCTUKA i OCHOBHI O3HAKH
XiMigHOI Ta exekTpoximMignoi Kopo3ii. OcHoBHI KpHTEpil Kopo3ii (TepMoaHMHaAMIYHHI,
KBa3iTePMOJAMHAMIYHHH 1 KIHCTHUHUIA).

TEMA 5. Ximiunuii onip MmaTepiaJiB Ta 3aXucT BiJl KOpo3ii

5.1. OcHoBHM MeTaI03HABCTBA, QiznuHoi Ximii Ta eeKkTpoOXiMii

Mertamiuauii 3B'130k. [loHATTS Tpo 30HHY Teopito MeraniB. Kpucraniyna
CTpyKTypa Ta AedexTy rpatku meranis. O0'eMHa Ta rpaHuyHa audysia B MeTanax i
crmaBax. Cerperamis Ta BuAileHHs (a3 mo rpaHMIIX 3epeH. OCHOBHI BHIH
TepmiuHoi 06po6ku cruiaBiB. Miunicts nedopMiBHICTE MeTaniB 1  CIUIaBiB.
JIOBroBiYHICTH METAJIB ITi/l HaBaHTaKeHHAM. BroMa MeTais.

TepMoAMHAMIYHA MOKIMBICTH XiMIiYHMX peakiiif. OCHOBHI 3aKOHOMiPHOCTI
TOMOTEHHHX 1 TeTepOreHHMX XIMIYHHX peakuid. AzacopOuis Ha OJHOPIAHMX I
HEOHOPIIHUX TMOBEPXHIX, OCHOBHI THITH 130TEpM.

EnekTpoxiMiuHi cucTeMH Ta iX TepMOAMHAMiuHa 0coOMMBiCTh. PiBHOBaXKHI Ta
HepiBHOBaKHI €EKTPOIHI MOTEHILIAIN.

ITonBifHMI mIap HAa MEXI €ICKTpoA-po3unH. [IpoLiecH 3apAIKeHHs Ta pO3pAny
nozgiitHoro mapy, dapaneiscski mporecu. Ctpym oOminy. KineTnka mpouecis i3
CIIOBINBHEHOIO CTafieo TepeHocy 3apsay. PiBsuHs Tadens. MacomnepeHoc B
eJIEKTpOaHUX mporecax. JAudy3ifinnii map.
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5.2. Koposist merasis. OcHOBHI MOHSITTS Ta Kaacudikauis

OCHOBHI IPUYMHHU KOPO3IMHUX MPOLECIB.

Kopo3isi MeTaliB B eleKTponiTax. XiMiuHMi Ta eNeKTpOXiMiuHul MeXaHi3MH
po3unHeHHs MeTaliB. EnexTpoxiMiuHa KOpo3is.

AHonHI pouecH npu Kopo3ii meTanis. TepMoanHaMiuHi OCHOBH.

KaTozami mpolecH eleKTpoXiMidHOT KOpo3ii MeTatis.

CrerigHi BUAM KOPO3ii METaNiB

Kopo3ist MeTaJliB y IPUPOAHUX 1 TPOMUCIIOBHX YMOBAaxX

AtMocdepHa KOpo3is MeTaliB.

Kopo3sis MeTanis y razonoai6Hux cepezopumax. OKCHIHI IIJTIBKY Ha MeTanax.

3ai1i30, ByIJIeIeBi Ta HU3BKOBYIJIeleBi crami. ['a3oBa KOpo3is 3aji3a Ta CTai:
OKHCJICHHSI, 3HEBYTJICYEHHS, BOJHEBA KPHXKICTD, PICT YaBYHY.

Kopo3iitHoTpyBKi cruiasu Ha OCHOBI 3amiza., Knacudikaiis KopO3iAHOCTIHKHX
CIUIABIB 3 CKIAZOM i CTPYKTYpoIo. [Ipu3HaueHHs OCHOBHHUX JIETYOUMX KOMIIOHCHTIB
1 pOJTb JOMIIIOK.

Kopo3iitHOTpHBKI YaBYHH.

3arampHa Ta MicIeBa KOpO3isi B eleKTpoiiTax. ['a3oBa KOpO3is HIKEIH.
3aCcTOCYBaHHS Ta TEXHIKO-GKOHOMIYHI IMOKA3HHKM CIUIABIB HiKeNmio. AJIIOMIHIH Ta
iforo crimasu. EnekrpoximMidHa KOpo3is ajioMIHIIO.

EnexTpoximiyna Kopo3is turany. [liarpama cTaHy THTaH-BOAd. CXHIIBHICTB [0
nacuBalii  TMTaHy. [asoBa  Koposis. TeopeTHYHI ~ OCHOBH  CTBOPEHHA
KOpO3ilfHOCTifikKMX THTaHOBHX cruiaBiB. CoseBa KOPO3is THTAHOBUX CILIABIB.

Koposiitna Tpuskicts Ta, Nb, Be, Mo, W, Zn. EnexrpoximiuHa Koposis:
TEPMOAMHAMiKa TIpoOlecy, pIBHOBaXKHI JiarpamMu CTaHy CHUCTEMH METajl-BOJa,
3arajgbHa Ta MicleBa Koposis, macuBHicTh. ['azoBa koposisi. CrulaBu Ha iX OCHOBI, 1X
KOpO3iifHa TPUBKICTb.

5.3. llporukopo3iiiHuii 3aXHUCT

3axucHi mokpuTTs. Kmacugikaiis 3axXMCHHX IOKDPHTTIB 3a MaTepiajamy,
cnoco0OM HaHECEeHHsA Ta MeXaHi3MoM 3axucHoi mii. PauionanpHuii BHOIp MeTORy Ta
BHJY 3aXHCTY BiJ KOpO3ii.

ITinroToBka noBepxHi MeTais mijx nokputrs. Knacudixauis cnoco6is 06pobxu
nosepxni mertani. CriocoGu 00pobkn mosepxHi metanis. Crocobn 3HEKHPEHHA,
TpaBJICHHA Ta MOJIIPYBaHHSA METaNIB.

Crioco0u ofiepKaHHs MeTaIeBHX | HEMeTaleBUX TOKPHUTTIB.

[anbBaHiYHKMA CrOCIO oaepIKaHHS MOKPUTTIB.

3axMCHI HeMeTall4yH] HEOpraHiYHi Ta OpraHivyHi MOKPUTT.

3axucHi atmocdepu. [punnun nixdopy 3axucHux atMoctep. Knacudikauis ta
XapaKTepHCTHKA 3aXMCHUX aTMocdep Ui CTayiei, KOIbOPOBHX METANiB i CIUIaBIB.
VCTaHOBKH JUIsl CTBOPEHHS Ta KOHTPOJIIO 3aXHCHUX aTMocdep.

Enexrpoximiunuii 3axuct. Karomuwii 3axucrt. IlpuHIMIH Ta e()eKTUBHICTS
merony. Karonmi crammii 3axucry. Buxizui naHi Ta MeTOIM pPO3paxyHKY CTaHLIMH
KaTOAHOrO 3axucTy. Twmu, po3TallyBaHHSA Ta pPO3PaxXyHOK aHOAHHUX 3a3¢MIICHB.
IpotexTopuuit 3axuer. CyThb MeTOLy, HOrO 3acTOCYBaHHS Il 3aXHCTY PI3HOTO
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o6agHaHHs. 30Ha Jii IPOTEKTOPIB, iX pO3TallyBaHHA Ta PO3MipH, MaTepiai, METOAH
kpiruteHHs. OCHOBM TIPOEKTYBaHHs NPOTEKTOPHOTO 3aXHCTy Ta MLULIXH HOro
BAOCKOHAJIEHHA. AHOAHMI 3aXMCT, HOro MPUHLMIIK Ta 3aCTOCYBAHHA JJIs METAJIB,
CXMIBHMX 10 macusamii. Metonu aHogHOro 3axmcty. OmniHka HeGe3mekn Koposii Bil
Gaykaounx cTpyMiB. ITomepe/keHHs BHHHKHEHHA Onmykaiounx cTpyMiB. IIpuHumm
eIEKTPOAPEHAKHOr0 3aXKCTY Ta HOro MpakTHYHA peanisallis B BUIAIKY aHOIHOTO,
KATOJHOTO Ta CTPYMY, LIO 3MiHIOETHCA. [IPOCTHIA, MOMAPH3OBaHMH Ta MOCHICHHH
JpEHaX.

3axycT BiJ KOpo3ii Ha cTazii NPOEeKTyBaHHs, 30MpaHHs Ta eKCIUTyaTallii.

3acTOCYBaHHsA HeMeTaneBuX MatepianiB. OCHOBHI XiMi4HO CTiliKi HeMeTaleBi
matepiamu (kmacudixartisr). Buay XiMigHOTO pyiiHYBaHHS HEMETANEBUX MaTepialliB.

Cknaxg Ta OyfoBa CHITIKATHHX MaTepialiB, BHCOKOMOJEKYJSAPHHX CIOIYK i
KOMITO3ULIHUX MaTepiasiB Ha iX OCHOBI.

MeToi BH3HAYEHHS JOBrOBIYHOCTI HEMETAJIEBMX MaTepialiB B arpeCHBHHX
cepenosumax. Koposis Gerony Ta 3a1i300€TOHY.

5.4. MeToam Kopo3iiiHUX J0CTiIKeHb | BUNPOOYBaHb

Knacuikauis metoais. Kputepii cTifikocTi 10 pisHHX BUAIB KOPO3ii.

BuBYEHHS Ta MOJEJIIOBAHHs [POLECIB KOPO3ii Ta 3aXHCTy METalIB.

Meroau BHIpOOYBaHHA Ha ra3oBy Koposiio. BumpoOyBaHHA Ha KOpO3il0 B
IEeKTPONITHUHHX cepenoBuinax. [OTeHIioCTaTHYHI Ta raJbBaHOCTATUYHI METOIH
NOJApU3ALifHMX BUMipioBaHb. Merox moispusamiiiHoro omopy. XimivHi Ta
eJIeKTPOXIMiuHI METOAM OLIHKK CTIHKOCTI Kopo3ii. BunpoOyBaHHsA HA KOHTAKTHY Ta
LIHHHY KOpo3ito. BumnpoOyBaHHs Ha KOpPO3il0 MiA HAampyKeHHAM 1 KOpPO3iiHY
BTOMY. KOHTpOJIB KOPO3ii B yMOBaX €KCILTyaTallii.

TEMA 6. TexuoJiorist mojiMepHux i KOMNo3uLiiHUX MaTepiajiB
6.1. Ximin i piznka monimepin

[InacTHYHi Macu: BHU3HAYEHHS, OCHOBHI MEXaHI3MH Ta LUIAXH OACPKaHHA
TOJIIMEPIB.

OnepskaHHs ToNiMepiB. PaankaibHa, KaTIOHHA Ta aHIOHHA, OKCHAHOBIJHOBHA
noJriMepH3allisi, MOTIKOHASHC AL,

MonekynsipHi  XapakrepucTuku rnoiimepi. Pisasanus MKX/Mapka-Kyha-
Xaysinka/ MoJeKyJIsipHO-MacOBHI pO3MOJLI Ta 3aC00H HOro BU3HAYEHHA.

B’s3KicTh pO3YMHIB Ta pO3IUIABIB MONIMEPIB: METOAM BHUMIDIOBaHHA Ta
YMHHUKH GopMyBaHHA, J[MIAaTaHTHI Ta INCEBAOIUIACTHYHI PiJIMHHU, TUKCOTPOIIsA Ta
peonekcis. Peosoriuni Moaeni Tewii Ta BIAMOBIAHI KPHBI.

Teopii  posumnHHOCTI Ta  cymicHocti  nomimepis:  ®nopi-Xarinca,
I'impnen6panma-Ckeuapaa Ta XanceHa. 3aCTOCYBaHHSA TEPMOJAMHAMIYHUX TEOPiH A
BH3HAYEHHS PO3UHHHOCTI IOJIIMEPIB.

6.2.JInacTuuni MacuHAaoCHOBimoiMepiB: XiMiuHMI CKIan, CTPYKTypa, peakiii
oJlepKaHHsA, TEXHOJIOTIYHe 0(OPMIICHHS BHPOOHMITBA, BIACTUBOCTI Ta 3aCTOCY BAHHS
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IMoniMepu3aniiini  matepiamu: I[omionedinu, momictupon, XIOpOBMICHI
BiHIIOBI mMONiMepu, MoOJiMEpH Ta CIHiBIOJXIMEpH (TOpOBAHMX BYIJICBOAHIB,
[oJTiBiHINALeTAT, MOMNIBIHIIOBUI CIMPT Ta MOJialerani, MoJiMepH Ta CIIBIOIIMEPH
AKPUIOBOI Ta MeTakpwioBoi kucioT. Ilomiakpunamin.  TlomiBiHUTITIPOTILOH.
TMonietepu. [ToniMETHIEHOKCHA Ta HOTO CHiBIOJIIMEPH;

[TomixoHaeHCAUIHHL Marepiaju: aMiHOAJIbJIeT 1 /IHI CMOJIH
heHomodOpMATBAETIIHI CMOMH, NOieTHIeHTeped)TanaT Ta NONiKapGOHAT, EMOKCH/IHI
CMOJIH TIOJiaMizu, TIOiMi/IH, oliypeTaHn, KpeMHIopraHivH1 OJIMEpH;

Marepiany Ha OCHOBiI HAaTypaJbHOI LEMOI03M Ta ii XIMIYHMX MOAM(IKaLii:
TiIPOKCHETHIIIIEILIION034, HITPOLEIIONO03H, alleTaT Ta aleTo0yTHpaT LeoNI03H1.

6.3. Enacromepni maTepianan

Teopii enactuunocti, Tunu paedopmauiii Ta 3B’A30K MK XIMIYHOIO
CTPYKTYpPOIO Ta €JaCTHUHICTIO MaTepiaiiB. Teopis BUILHOCIIONYYEHOrO JIaHIIOra.

Harypanbhi Ta  CHHTETHYHI  KaydyyKM: i30MPEHOBi,  XJIOPONMPEHOBI,
GyTanieHCTUPOIIBHI, OyTajleHHITPUIIBHI, ¢TopKay4yK, CHJIOKCAHOBI,
CTHJICHIIPOTILICHOBI Ta emiXJaopriAprHHOBi, KapboxcunaTHi, Ximiunuil cknazn, Oynosa,
0COOJIMBOCTI y BJIaCTHBOCTSIX Ta PEKOMEH/AILi1 10 3aCTOCYBaHHI.

Ck/aJHMKH TYMOBHMX CyMilueii: HaroBHIOBadi, ByJIKaHi3aliiiHa rpyma, Teopii
ByJIKaHi3allii, IPUHLMIIN CKJIaAaHHs PELENTyP I'yMOBHX KOMIO3HTIB.

3arajgbpHi TEXHOJOTIUHI CXEeMHM BHMTOTOBJIEHHsS T'YMOBHX BHPOOIB METOAaMH
€KCTpy3ii, IpecyBaHHsl, KaJlaHAPyBaHHS.

6.4. Texnoutorist mnepepodKH MJIacTMac

Cknaz  modiMepHMX — KOMIIO3HIN:  OCHOBHI  CKIaAHMUKM  (IIOJIMEpH,
HATIOBHIOBAYi, (DYHKIiOHANbHI 10GABKH) Ta B3a€EMO3B’SI30K MiXK iX BMICTOM Ta
BJIACTHBOCTAMH MaTepiasiis.

ExcrityaTaniiini B1acTHBOCTI BUPOOIB 3 MIACTHYHHMX MAc: MilHiCTh, CTIHKICTb
o Aii (akTOpiB OTOUYIOUOTO CepeloBHMINA, CBITJIOCTIHKICTh, 3HOCOCTIHKICTS,
€JEKTPHYHI BIACTUBOCTI, BIaCTUBOCTI MOBEPXHI.

Metoau ¢dopmyBaHHsA BHpOOIB 3 TIacTMac: €KCTPY3is, JUTTHA MiI THCKOM,
npecyBaHHs, BAIBLIOBAaHHS Ta KalaHADYBaHHs, poTaliliHe (OpMyBaHHS, OACPKaHHI
TOHKMX IUIIBOK TIOJMBOM, LITAMIYBaHHS, BaKyyM- Ta [HEBMO(QOpMYBaHHI,
nepepobka  (hroporuiacTiB, (OpMyBaHHA apMOBaHMX BHpPOOIB, OOEPIKAHHA
ra3oHAlOBHEHUX TUIACTHUKIB, CKJCIOBAHHS, METATi3allis TIOBEpPXHI IUIACTHKIB,
MexaHigyHa oOpoOka.

IligmpueMcTBA 3 OXOPOHM HABKOJIHIIHBOTO CEPEOBHMINA IPH TEepepodi
JTACTMAc: OYMIIEHHsS 3a0pyAHEHOr0 MOBITPs 3 JOMOMOIOK KATaTITHYHHMX CHCTEM,
3MANIOBAHHA TBEPAMX BiAXOMiB 1 BHUKOPUCTAHHS TeMja IPOAYKTIB 3rOpaHHA,
IOBTOpHA MepepoOka BiAMpalboBaHUX BHPOOIB.

6.5. TexHosoriss KOMMO3HUIIHUX MaTepiajiB

Komnosuniiini marepianu. Busnauenns. Knacugikauis. Ictopis cTBOpeHHS.
O6nacti BUKOPUCTAHHS.
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HanoBHIOBaui, 110 3aCTOCOBYIOTECS [1JIsi BUPOOHHLITBA MONTIMEPHAX.

Martepianis, MeTOAM OTPMMAHHS apMOBaHMX IUIACTUKIB, HANOBHEHI
TEPMOILIACTH, (GOPMYBAHHA KOMIO3HLIN M THCKOM Ta TPOCOYYBaHHAM, BUMOTH 0
3B'A3yFOYMX 1 HAMOBHIOBAYiB, METOAM OLIHKH AKOCTI 3MillyBaHHS, Nepepobka
HAMOBHEHUX TEPMOTINIACTIB,

®i3MKO-XiMiYHI OCHOBH CTBOPEHHS KOMITO3MIIIHHHMX MaTepialiB: airesis Ta
anresiiiHa MilHicTh, Teopii axresii, AuQy3iitHI MpouecH B MOJIMEPHUX CHCTEMAX,
BHYTpIiIIHI HAaNpyXeHHS, (OPMYBAaHHs KOHTAKTYy MK MATPHIEIO Ta HalOBHIOBAYEM,
peryJIroBaHHs aare3iifHol B3aeMoii Ha Mexi MoALTy (as;

KoHCTpyIOBaHHSA  KOMIIO3MLIHHMX  TulacTukis.  MeTomm  CTBOPCHHA
ONTHMATBHOI KOHCTPYKIIii KOMIIO3UILiiiHOro MaTepiany. IIporaosyBanHs MeXaHi4HUX
BJIACTHBOCTEH KOMITO3UIIIITHOTO MaTepiamny.

Texuika Oe3MexkM 1 €KOJOriuHi acrmeKTH TNpH OTpUMaHHi 1 mepepoOui
KOMIIO3MIIFIHUX MaTepiajis, BTOpHHHA mepepoOKa TIACTHKIB Ta KapOOHOBHMiA
3aJIMIIOK.

TEMA 1. TexuoJiorist HEOpraHiyHuXx KepaMiYyHHUX,
CKJIOKPHCTAJIYHHX MaTepiaiiB Ta CKJIA

7.1. 3arajibHa XapaKTEePHCTHKA TeXHIYHOI KepaMiKu

Knacndikamis Bupo6ip TexHiunoi kepamiku. OkcuaHa kepamika. Kepamika Ha
ocHoBi Si0;. AmomocuiikaTHa Kepamika. Kepamika Ha ocHoBi TiO,. IlImiHensHa
Kepamika Ha ocHoBi ¢epuriB. Kepamika Ha ocHoBi xpowmitis P3E. Xapakrepuctuka
OCHOBHMX BHiB TexHiuHOi kepamiku. LLITy4qHa cHpOBHHA Ul TEXHIUHOI KEpaMiKH.
TexHoreHHa CHPOBHMHA JIJIsi TEXHIYHOT KEPaMiKH.

7.2. KoncTpykuiiiHa kepamika Ha 0CHOBI HEOKCHIHHX CIHOJYK

Besokcuana TexHiuHa Kepamika., Meranokepamika. KapOiau mnepexigHnx
metaniB. Hitpuan nepeximaux merani. Kepamika nHa ocHoBi SiC. Kepamika Ha
ocHoBi Si3Ns. Kepamika Ha ocHOBI OGopumiB i cuminuais. Metoan opepKaHHs
TEXHIYHOI KepaMiKu.

7.3. Enexrporexniuni kepamiuni maTepianau

Kepamiuni eexTpoi3onswiiHi Marepianu. EnexkTpoTexHiuHa mopLENsHA.
CTeaTHTOBI Ta KOpAI€pUTOBI Marepianu. Matepianu Ha OCHOBI THTaHaTy Oapiio Ta
LMPKOHATY-THTaHATy ILTroMOyMy. Kepamiuni ¢epomarHiThi martepianu. bynosa Ta
enextpodisnuni Bractusocti ¢peputis MeFe;Os. MeToqu BHTOTOBICHHS (EPHUTIB.

7.4. 3oab-res b TeXHOJI0TIl Y BHPOOHNITBI HOBOT KepaMiKH

Metoau 3o0mnb-reib TexHosorii. Cranil oTpUMaHHsA MaTepialiB 30Ib-TENb
metonoM. Komoinuui kpemueseM. OCHOBHI BHAM TPOIYKLIi, OTpUMaHI 30/b-T€llb
MeTonoM. THIHM HaHOMAaTepialiB Ta iX yHiKaabHI BIacTHBOCTI. HampsMKH 30716-Telb
TEXHOJIOr1I.
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7.5. Kepamiuni martepianu 1jIsi aTOMHOI TeXHIKH i 3aXMCTY HaBKOJHIIHLOTO
cepeaoBHIIA

Kepamiuni Martepianum s atoMHoi TexHiku. TexHonorii BHUpOOHHLTBA
tennoBuaisirounx  enementis (TBEJIiB). Kepamika Ha OCHOBI OKCHAY TOPIO.
I'eokepamika. Kepamiudi pedoBMHH-MATpuil UIs iMMOOini3auii BHCOKOAKTHBHMX
BIZIIXOiB aTOMHOI ramy3i.

7.6. MenuuHa Kepamika

Menuyna kepamika. MeauyHa CKJIOKepaMika Ta METOAM 1l OTPUMAaHH.
Biokepamika Ha OCHOBI TigpokcHamaTHTy. MeTOAM OTPUMAHHSA IOPUCTO]
Giokepamiku. Memuunuii apdop Ta cutanu Ajis ctoMarosorii. Metoau oTpuMaHHA
Ta IepeBard MeJIMYHOI KepaMiki Ha OCHOBI MiOKCHIY IMPKOHII0. Memuyna kepamika
JUTSE KIIITHHHOT 1H/KEeHEepIi.

7.7. KpemHe3em B KPUCTAJIYHOMY CTaHI

Kpemuesem y npuponi. Ximiynuit 38130k Si-O, Si-O-Si. [liarpama crany

omHOKOMMOHEeHTHOI cucremMu SiO;. dazoBi piBHOBArM B  OJHOKOMIIOHEHTHHX

cucTeMax. XapakTepucTHka TmoniMopdHuX meperBopeHb. Pa3oBl piBHOBarM B
cuctemi Si0,. Kpucraniuai pisHOBUAH KPEMHE3EMY.

7.8. Kpemuesem B po3IIIaBjIeHOMY Ta CKJIOBHAHOMY CTaHi

Cxnosunauii crad. OcobmuBocTi npowecis ckioyTBopeHHs. CTpyKTypHI Teopil
cknoyrBopenHs. Kinernuni Teopii ckioyTBopeHHs. CTPyKTypHi MOJeNi CHIIIKATHAX
crekos. KpeMHe3eM B po3IUIaBIeHOMY CTaHi. B1acTHBOCTI CTEKOJ B pO3ILIABICHOMY
crani. CknoBuauuii kpemHeseM. Posmnasiene ckio. Onep:KaHHsA KBapIOBOTO CKia.
BracTMBOCTI KBAapLOBHX CTeKod. CKIOKpHCTAaNiuHi MaTepiamm Ha OCHOBI
KPHCTAIIYHOTO KPEMHE3EMY.

7.9. Kpemue3em B po3unMHEHOMY cTaHi

Po3uMHHICT, Ta TMOJNiMepHU3allis KpeMHe3eMy B BOAHHMX po34nHax. Cran
KPEMHIEBHX KUCJIOT B BOAHHX po3vynHax. ['OMOreHHa MOJIKOHAEHCAL KPEMHIEBHX
KHCJIOT B BOAHMX po3umHax. OmepikaHHs HAHOIMCIEPCHOIO KpPeMHE3eMy 3 BOIHHX
posunniB. OpepkaHHs MipOreHHOro KpemHeseMy. CTPYKTypOYTBOPEHHS B 30JAX
KpPEMHE3EMY.

7.10. 301b-TeJIb TeXHOJI0Tii HAHOANCIIEPCHOT0 KpeMHe3eMy Ta CHJIKaTIB

CuikaTHi cTeK/a, IOKPUTTA Ta ckiIoKepamika. IlopucTi MaTepiany i HOPOLIKH.
Bygosa i Ximis moBepxHi KpemHeseMy. XiMmiuHe MOAM(DIKYBaHHS MOBEPXHI
KpeMHe3eMy. HaHomarepiami Ha OCHOBI kpeMHeseMy. ['iOpuaHi HaHOMaTepiaiu.
TeMmnnaTHHI CHHTE3 Me30NMOPUCTHX MarepianiB. CHHTE3 HaHOMATepialiB Ha OCHOBI
TJIMHACTHX MiHepaniB. MoangikyBaHHs MOBEpXHi ITTMHUCTUX MiHepaniB. 30/b-Tellb
CHHTE3 HaHOMAaTepiaaiB Ha OCHOBI INIMHHCTHX MiHEPaliB.

TEMA 8. TexuoJorisi B’ suKy4yHX MaTepiajiis
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8.1. [TosiTpsiHi B'szKyYH

Knacudikauis B'skyunx Marepianis O. O. IlaweHko.

JlerigpaTamiss TifncoBOro KaMeHI IpU  HarpiBaHHi. XapaKkTepUCTHKA
Moandikauiii cyms(ary KaubLito.

BupoGHuurBo TircoBnx B'skyumx. Jlerigpartamis TICOBOrO KaMeHIO B
rilcoBapHIBLHEX KOTJIaX. Bumnamosanns rincy B o6eprosux nevax. CyMicHHI momen
1 BUIIAJ TIMCY.

O6pofka TincoBOro KaMeHIO MapoM TiJ TUCKOM. BapinHs B pIIKHX
CepeloBHIIaX.

Teepainns rincoBux B'skydnx. Teopii Teepainma. CydacHi MOTIAANM Ha
MeXaHi3M TBEepAiHHA TTIICOBUX B'IKYUHX.

PerymioBanHs MIBHAKOCTI NMPOLECIB Ty)KaBiHHA 1 TBEPAIHHA Tincy aodaBkamu.
Knacudikauis 100aBOK-peryisTOpiB MPOIECIB TyKaBIHHI.

Banno OyniBenbHe, Kinacudikamis. BunmamopaHHs BanHa, OOnafHaHHA 1A
BUITAJIOBAHHS.

lameHHs NOBITpAHOro BamHa, Buau ramedoro BamHa. OOnajHaHHA JUIs
ranreHHs.

TinpaTamis i TBepAiHHA MOBITPSHOrO BarmHAa NPH HOPMajbHIM TemmepaTypi.
MexaHi3M TBEpIIHHS.

TBepAiHHs BamHAHO-MILIAHMX PO3YMHIB TPH IMIJABUIIEHUX TEMIEpaTypax.
[uTencudikaTopu TBEpAIHHS.

9.2. TinpaBaivuni B'szKy4H

[ToprnanauemMenT. XapakTepHCTHKa CKIaly MopTIaHaueMeHty. Bruus
OKPEMHX OKCHIIB Ha BIACTUBOCTI MOPTIAHALEMEHTY.

da3zoBuii ckIaa NOPTIIaHALEMEHTY, BiIacTHBOCTI (a3. Bruus ¢asosoro ckinamy
Ha BJIACTHBOCTI MOPTAAHALEMEHTY. PO3paxyHOK MiHEPaJIOriyHOr0 CKIaay KIHKEpY.

XapaKkTepuCTHKA OCHOBHMX  TEXHOJIOTIYHUX cXeM BUPOOHUIITBA
MOPTIAHALEMEHTY: MOKPHH, cyxuii, komGiHOBaHMiT crocoOu: TlepeBaru 1 HEMOMIKH
OKpPEMHX CTIOco0IiB.

XapakTepuCTHKa  OKPeMHX  TEXHOJOTIUYHMX  BilAUIiB  BMUPOOHMLTBA
NOPTAaHALEMEHTY. I[IpHTOTYBaHHA CHPOBHHHOI  CyMilIi(MOKpHM 1  CyXHM
crocobamm).

BunanoBaHHs MOPTIAHALEMEHTHOrO KiaiHkepy. Pi3HKO-XiMiuH1 MTPOIIECH, 110
BiIOyBalOTHCS MPU BUIMATIOBAHHI.

XapakTeprCTHKa arperaris, sKi 3aCTOCOBYIOThCS JUIs BUNay kiaiHkepy. Cknazx
MYHOTO arperary, nevi o6epToBi, 30HH 00epTOBOI Mmeui.

BriMB  BIACTUBOCTEN CHPOBHMHM, CTYINCHIO JMCIEPCHOCTI, LIBHAKOCTI
HarpiBaHus 1 iHOMX (GakTopiB Ha IMpPOLECH KIIHKEPOYTBOPEHHsA. 3acTOCYBaHHS
MiHepaai3aTopiB MPHUBHIIATIOBAHHI.

OXONomKeHHs KIiHKepy. BIUIMB peXuMy OXONO/KEHHA KIIHKepy Ha
BJIACTUBOCTI TIOPTJIAH/ILIEMEHTY.

[Tomen xkminkepy. CxeMu mOMeNy, SKi 3aCTOCOBYIOTHCS B IIEMEHTHIM
IIPOMHUCJIOBOCTI. IHTeHCH(iKaLlis TOMENTy KITIHKepY.
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TBepAiHHS MOpTJIAHAUEMEHTY. [ifpaTamis LEMEHTHHX MiHepaliB B
HOPMaNbHHX i TiApoTepMaibHHX ymoBaX. OuiHKa cTyneHro rigpartauii. I'izparanis
LEMEHTY.

Mexani3m mpoiecy TBepAiHHs, Teopii TeepaiHHs. CTpyKTypa LEMEHTHOTO
TiCTa | LEMEHTHOTO KaMEHIO.

ByzniBenbHO-TeXHiuHi BIacTHBOCTI LeMmeHTiB. Bogomorpeba i HOpMaabHA
rycruaa. CTpOKM TyXaBiHHA. XuOHe TykaBiHHA. PiBHOMIpHiCTH 3MiHH 00'eMy.
Mimsicts. MoposocriiikicTs. BuconoytsopeHHs. KapocTiHKICTb.

Koposiitna cTiiikicTh MOpTIaHALEMEHTHOTO KaMeHI0. Buam kopo3ii.

PizHOBHAM  NOPTHAHAIIEMEHTY. [IIBuaKOTBEpAHYUHH i BUCOKOMIITHUH
MOpTIAHANEMeHT.  [lOpTIAaHAUEMEHT 3  MOBEPXHEBO-AKTHBHUMHA  J00aBKaMH:
nnacTHdiKOBaHUH MOPTIAHALEMEHT, riipoGoOHuHi NOpTIaHALEMEHT.

Cynbdartoctiiikuii moprnanguement. JlexopatuBHi (Gimuit i KoabOpOBI)
TIOPTJIaHALEMEHTH.

TEMA 9. Ximiuni TexHoJorii KocMeTHYHHX 32c00iB Ta Xap4YoBHX
100aBOK

9.1 Ximiuna TexHoJjorisi nappymepii Ta KOCMETHKH

[lapdymepis. Harypanbhi Ta cuHTeTH4Hi IyXMmsHi pedoBuHu. Dikcatopu
3amaxiB. OcHoBM moOyaoBu napdymepHux komnosnuifl. OcoOMHBOCTI CKIamaHHs
apoMaTiB 1A KOCMETHKH, TYyaJeTHOT0 MHJIa, MHIOYMX 3aco0iB, ACKOPaTHBHOI
KOCMeTHKH. Texsomoris edipuux omniil. TexHonoris BHPOOHHMUTBA MaphyMEpHHUX
KOMIO3MIiH, napymepHuX pimnH, ayxiB. Jlesomopyrodi KocMeTnuHi 3acobm,
XapaKTepuCcTHKa, KiacHikailis Ta MexaHi3M aii 1e3010pyr04HX 3aco0iB.

TexHoMOTisi BUPOOHHIITBA TBEPAOTO Ta PiAKOro TyaneTrHoro mMuia. CHpOBHHHI
KOMIMOHeHTH. [IpsiMuii Ta HENPsIMUIT TEXHOJIOTI4HI MPOLECH MUJIOBAPIHHS.

Texnomnoris kocmeTuku. Cknanosi kocMetuku: [TAP, emynsraTopu, MrMeHTH,
TMONIMEpH, KOHCEPBAHTH, ()OTO3aXWCHI CMOJNYKH, AHTHOKCHIAHTH, BITAMIHH.
[punIun ckaafanus peuentyp. EMynbciiini, 6e3:KnpoBi Ta KUPOBI KpEMH,

Texnonoriss 3acobiB I noriasay 3a BojgoccsaM (mammyHi, Oanbzamu,
ononickysaui). Kocmernyni 3acobu mmsa dapOysanHa Bosmoccs. XapaKTEPUCTHKA
GapeHUKIB. [lekopaTHBHA KOCMETHKA Ha KHPOBiil Ta eMyJIbCiHiHii OCHOBAX.

9.2 XapakTepuCTHKA Ta TeXHOJI0TiuHi pyHKUil XapuoBHX 100aBOK B
KocMeTH4Hiil, Xap4oBiii Ta ¢apmaneBTHUYHII TPOMHUCIOBOCTI

3arajgbpHa XapakTepucTHka Ta LudpoBa Komudikamis XapuyoBux m00aBOK.
Crpykrypa CodexAlimentarius. Kiacudikanis 3a TEXHOJOTIYHMM MPHU3HAYCHHAM.
DyHKIIOHATBHI KJIaCH Xap40BHX J00aBOK.

XapakTepucTuka (i3HKO-XIMIYHHX Ta TEXHOJIOTIUYHHMX BJIACTUBOCTEN Xap4OBHX
100aBOK, IO TOMIMIIYIOTH CMAakK, apoMaT XapyoBHX IIPOIYKTiB:IMiACOIOMIKYBadiB
(E950 Anecynsdam kamito, E951 Acmapramy, E954*Caxapun), apomMaTH3aTopiB
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(Baninin, EtnnBaninin) Ta opraniusnx GapBHmkiB. Knacuikaiis Ta BIacTHBOCTI
azo6apsrukis (E102 Taprpasun, E107 XKosruii 2G, [Tonco 4R).

TeopeTHYHI Ta MpPaKTHYHI ACMeKTH BUKOPHCTAHHS XapyoBHX NODABOK, AK1
pEerymoTh KOHCHCTEHIII0 MPOYKTIB: €MyJIbraTopis (HEIOHOreHHMX, 10HOTCHHHX,
amporepunx). OCHOBHI TpPynmH PpEYOBHH Xap4yoBHX [00aBOK, IIO CHIPHUAKOTH
361IbIIEHHI0 TepMiHy MPUAATHOCTI, XapaKTepHCTHKAa KOHCEPBAHTIB (HEOpraHiuHi Ta
OpraHiuHi), AHTHOKCHIAHTIB Ta CHHEPTiCTiB aHTHOKCU/IAHTIB Ta CTa0LIi3aTopiB.

9.3 TOKCHKOJIOTiSt TPOAYKTIB XapuyBaHHs Ta KOCMETHYHHX 3ac00iB

3aranpHi MHTaHHA TOKCHKOJONIYHOI  XiMil XapuoBHX TMpPOAYKTIB Ta
KOCMETHYHHX 3ac00iB. ITOHATTS NpPO TOKCHKOKiHETHKY. MOIEKyJIApHI MeXaHi3Mu
PO3IOBCIO/UKEHHS TOKCHKAHTIB B OpraHi3Mi. 3araibHi ysBIEHHS PO B3a€MOZIIO
TOKCHMKAaHTIB 3 opranisamom. BioTHKH, KCeHOD10THKH, rOMEOCTa3s.

TOKCHKONIOTiSi ~HITPOreHOBMICHMX  WIKi/UTMBMX pedoBHH. TOKCHKOIIOTis
MecTHHMAIB. MexaHizM B3aeMOii HITPOr€HOBMICHMX MIKIJUIMBUX PEYOBHH 3
opranizmom. Kracudikallis mecTHIHMIIB 32 HANPSIMKOM 3aCTOCYBaHH1, TOKCHYHICTIO,
hOpMOI0 BHKOPHCTAaHHS. 3arajbHa XapaKTepPHCTHKA, 3aCTOCYBAHHA i TOKCHYHICTH
cronyk MeTaniB. TOKCHKONOTisS aHTHOIOTHKIB apOMAaTHYHOTO STy, FETEPOLHKIIYHOT
CTPYKTYpH, aHTHOIOTHKIB TIIIKO3HIIB Ta aMIHOIIIKO3HIIB.

9.4 BioJioriuHo aKTHBHI pe40BHHHU

3aranbHi nUTaHHs OiosnoriyHo aktuBHMX gobGaBok (BAIL). BAIl mo ixki, sk
creliani3oBaHi NPOAYKTH XapyyBaHHsS. 3aKOHOIABCTBO Ioxo BupoOHMuTBa BA/I B
Vkpaini. Knacudikamis BAJl, ximiueumil cknag, NPHHUMIH | PH3UKA  IX
pukoprucTanns. OcHoBHi kommoHeHTH BAJl. Bionoriuno aKTHUBHI J00aBKH 3
CHpPOBHHM TBapMHHOTO IOXO/UKEHHA. DBuMorm 10 CHpPOBHHHM TBAPHHHOTO
MOXOKEHHs, 110 HanpasiseThess Ha BurotosieHHs BAJl. CnpoBmHa, IO MICTHTH
KoJsares, ii ckmaj, Bukopuctanus y supoounutsi BAJl. BAJI Ha ocHoBi Mikpoguopu
3 MOJIOUHHMX TIPoAykTiB. BAJI, mo MicTaTh ifof, ceneH Ta kapoTuH. BAJ[ Ha oCHOBI
noJicaxapunis, Gpocdoniniais, XapuoBUX APLKIKIB, MPOAYKTIB OuKITbHUUTBA. BA/]
Ha OCHOBI POCIMHHOI CHPOBHHH.

9.5 Ocnosu Gioximii, en3umoiorii Ta apmaueBTHYHON Ximii

CrpyktypHa Oynosa, izomepis Ta Giosmoriuni ¢ynkuii Byrnesonis. Ckiaasi
ribpunni Mosekynu: (ByrseBomu+0inkd, BYIJIeBOAM+ mimiaM) iX kmacupikauis ta
Gionoriuni dyukuii. Bynosa i BractuBocTi mimigiB. TToHATTSA TPO XKUPHI YKCHa, SK
TOKa3HMKHM SKOCTI KHMpiB. ByI0Ba Ta BIacCTMBOCTI MPOTETHOTEHHMX aMIHOKHCIIOT Ta
OinkiB. BynoBa Ta BIAacTMBOCTI HYKJICOTHIB Ta HYKIEIHOBMX KHCIOT. bymosa Ta
dbyukuii depmentis. KineTuka (pepMeHTaTHBHMX peakuiid. PiBusuna Mixenica-
Menten. Knacudikamis aHTHOIOTHKIB Ta MeXaHi3MH IXHBOI il Ha MiKpOOpraHi3MH

9.6 InHoBauiiiHi TeXHo0TIi KOCMeTHYHHX 3ac00iB Ta XapuoBHX 100aBOK

HaHOTpaHCIIOPTHI CHCTEMHU IS TIepeHeceHHs 010I0TiYHO aKTHBHUX PEYOBHH.
Jlimocomu. OcobmuBocTi Gymosu Ta mepeHeceHHs BAP.JlimocomanpHi TEXHOJOTII.
JlinocomansHi hopmu Giosnoriuno akTuBHUX pedoBrH. Hanoemynncii. Teepai mimiaHi
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